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(54) WEATHER PREDICTION TECHNIQUE 

(57) Abstract 

FIELD: weather stations, mobile and other 
weather-prediction pieces of equlpmer^. 
SUBSTANCE: current m^eorok)^cal 
measurements of ambient tmperatures^^ in ' 
Kelvin degrees, ali i toap l wfic " pnassure,^ and 
f&talive atr humicfit^ are made every^ three 
hours 'with period equal to one caiendar^day. 
Measurement data obtained are used to 
determine analog in the range of many-year 
measurements by comparing current 
measurement lines with data t>ase lines using 
equal to criterion. To this end, tines are 
quantized, ttiat is. divided Into Integer 



numbers from 2 to n, where n is maximal 
index of weather prediction. Analog ts 
determined by using Wrte found In data base 
and first value of daily forecast is taken 
by shifting tlirough one day ahead; this 
value is also compared and second value of 
daily forecast is determined by found 
analog; then first prediction value for 
second day is detemnlned while shifting 
throu£0i one day ahead, and so on up to the 
er>d of prediction. EFFECT: improved 
confidence of prediction. opfirrnzed 
space-time proportion cf 
measured, enhanced time component 
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H3o6peTeHMe orviocMTCfl k MeieoponorMn m 
MO^KBT 6brrb kicnonbsoBdHO Ha 
MdTecponorvmecKMx craHi^flx, a raioKe b nio6oM 
nyHKie Ha onpe«eneHHOM paccTo$iH»iM or 
MeTeocraHUMM, b tom ^Mcne m na noABH}KHbix 
o6i*KTax, Hanpmviep Ha cyaax m Ha flpymx 
o6iieKTax, rfxe Heo6xoAi^Mbi npomosbi noroAbi. 

HaH6o;iL>uieo pacnpcx:TpaKeHMe ^nf^ 
npoTHosMpoBaHMfl noroAbi nonyMMJiH 
CKHormfMectcMe cnoco6bi, ocHoeaHHbte na 
ananMse ccxrrc»THM$i aTMocx)>epbi Ha 
sHaMHTenbHOi) nnou^H sbmhom noBepxHocm 
npe^oci'dBneHHbie b BMAe Kapr noroobi. PasBirme 
CHKonTMHectotx cnoco6oB 6bmo cBfoaho c 
nocTOflw^M pacujHpeHvieM ceTM 
MeTeoponoTHsecKHx Ha6jiiQaeHtiii. CHMTanocb 
HeM 6oJibUjyiO nxiouiQAb aHa/iM3HpoBaTb 
OAHOBpeMeHHo, TeM 6o/iee coBepLuenHbiM 6yAeT 
npoTHOs, TO ecTb nooTonHHo Hapau^HBafw 
npocTpaHCTBeHHy»o cocTaB/i5iK)L4y»o, npHseM He 
TQHbKo no KoopAi^HaraM X, y (no nnou^n), ho 
H no 2 (no Bbtcore), ho TonbKO He no t 

(BpeMBHM). M 3TO HOHmiiO TdK, KaX OM8Hb 

cnoMHO Hd^TH aHanor b cviHormmecKOM apxviBe 
(cKopee Bcero 3to npocro h6B03MQ}kko cAonaTb 
Aawe Ha cynepKOMnworepe). HpuMMHa aioro 
OTcyTCTBMe noaxoAALMero KpHxepHfl. noaroMy 
BpeMeHHafi cocraamiioLAafi Sifxech ne 
saA^c^TBODaHa b nonHoft Mepe. B CBflSH c 3tmm 
npocrpaHCTBeHHo-BpeMeHHoe cooTHOUjeHMs 
M3MepfleMbEx MeTeoponorH*4ecKHx napaMerpOB 
PABwranocb sneBO (b CTopony npocrpaHCTBa). 
Bonee Toro, BpeMeHHan cocraBrmiotAan a 
CHHonTMMeciaix cnoco6ax MHHHMH3Mp0Banacb, 
HanpHMep, b MAoanbHOM cnysae Ann jiyMLuero 
ooyu|ecTBneHH5i dToro cnoco6a CTpeMkiimcb 
MMeTb rno6anbHyK> Kapry noroAbi, cocTaBjnsHHyio 
KaK MQ)KHo aa KopOTKMit nepiKVt speMeHH, to 
ecTb B ASHHOM c/tyMao npocTpaHCTBeHHan 
C0CTaBnflioL4a5i CTpeMHTbcn k MaxcHMyMy, a 
BpoMeHHan K MHHHMyMy. TaKoe HeopTviManbHoe 
npocTpaHCTBeHHo-BpeMeHHoe cooTHOLiieHMe, 
McnoribsyeMoe b cMHonTvfsecKHx MeroAax. 
npHBexio X TOMy. hto HaMSonee HaA^^tcHbie 
npoTHOSbi Moryr cocraB/iJiTbcfl b ochobhom na 
TpH AHA. Rnn npeoApneHMH aroro py6e)Ka cTajivt 
npMMeHSTTb cynepKOMnbioTepbi Tuna 
CRAY-YMP8 [1]. 

yKa3dHHbi»f icoh«u»K3TepHbiA cnocc6 
no3BOJweT o68cneMWTb cocTasneHvie 
AeTa/iMsnpoBaHHbix no ahum npomoaoB noroAbi 
Ha cpOK AO 10 AHeji (BMecro cyLA6CTByiou;MX 
3-AH6BHb(x npomosoB), noBwcMTb 

onpaBAbiBaeMocTb npomosoa cTHXHifHbix 
niApoMeTecpononmecKMX wneHnSf, yae/iMMMTb 
3a^naroBpeMeHHocTb hx BbinycKOB; o6ecneM>iTb 
BbinycK MHCxneHHbix npoTHOsoB TeMnepatypbi. 
BnaxcHOCTH, CKopocTH BOTpa. ocaAKOB Ann 
KpynHbK HaceneHHbK nynicroB. 

HeAOCjaTKaMH sroro cnoco6a nsnneTcn 
npe»vid Bceru npeAon npoTHOSMpyeMocTH 14 
AHej^, BbicoKan croiiMOCTb KOMribiOTepa 18 
MHJUiHOHOB AonnapoB CUJA nnK>c 15-20% 
CTOHMocTb nepHc^epMHHboc ycTpoi^cTB, a Tatoxe 
cocTaaneHMe npomosoB TonbKo na 10 AHOf) (npM 
npea&ne npomosMpyeMOCTM 14 AHef^). 

t^seecTeH cnoco6 [2] cocraBJieHnn npomoaos 
cpeAKecpoMHbix (15 cyroK) m AonrocpoHHbfx 
(Mec^, a Taioxe cnoco6 cx)CTaBneHiin npc»>03a 
noroAbi [3], ocHOBaHHbie Ha McnonbaosaHHH 
ananoroB CMHonrMMecKKx npoi^eccoB. 

3tm cnoco6bi BKmoMaioT nposeAeHkie 
TOKyiUMX M8T6opojiorvmecKiix m adponornHecKHx 
H3MepeHHfl, onpeAexieKHe no 3Tmm HSMepeHVinM 
aHanoroB b ^ase AaHHbOc h cocraBfieHMe 
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npomoaa norqab) no Bbf6paHH0My aHdiiory. 
AnanoTM ct^MpaiOTcq no MeTicaM TeHA»Hi|Mfl 
reonoreHL^kta/ioB. a Tatoxe no MOTxaM ASHHbix 
MeTeopononmecKMx eenHmiH no ueTOAy 
Ha^donbuiero npaBAonQAo6iin. npH 3tom 
McnonbaywTcn ocpewHeHHwe AaHHwe. 
HeAOcraTKM 3Tmx cnoco6oB b tom. mto ohm 
ocHOBaHbi Ha Mcnonb308aHMii ana/ioroB 
cHHonTMMecKMx npoi|eccoB (nnou^aAHbK). xota m 
MMBtoT 6onee onrHManwm y 
BbiuieyKasaHHbix cnocx)6oB, 
npocrpaHCTBeHHo-BpeMeHHoe cooTHouiaHne, Tax 
KaK McnonbsyeTCfl MHoroneTHMfi paa aHanoroB 
CMHonTMMecKHX rpoi4eccoB. nocJieAHee 
ycnojKHneT npoi^eAypy Bbi6opa aHaroroB, 
snaMMTenbHO CHMJXaer wx TOHHoctb. PIomck 
CHHonTMMecKofo awanora (nnou)aAHoro) b Saae 
AaHHbix sHaMMTenbHo cno)KHee ocytMecTBHTb b 

CpaBHeHHM C TCMdMHblM aHanoTOM, 

npeATtaraeMbiM b sanB/ineMOM cnoco6e. 
ToHHOCTb npomo3oe cyi^ecTBeHHo cnvms^i 
McnonbdoBdHMe ocpeAHeHHbix AaHHbix. KpOMe 
Toro. npo&eAeHue adponorvmecKoro 
3OHAi^p0BaHMfl Tpe6yeT AononHMTdnbHbDc aarpar 
M Moami 6biTb BbinojiKeHO b orpaHMMeHHOM 
o6beMe, HanpHMep, b pemoHajibHbix t4eHTpax, 
aspcKiopTax h ap- 9to orpaniisMBaeT uinpoKoe 
npviM6HeHMe 3Toro cnoco6d, npo6jieMa 6onee 
coeepLueHHoro noHCKa ananora b 3tom cnoca6e 
He peiueHa. TaK icax He npeAnc^ceHO 
o^beKTHBHoro KpHTepnn ero ol^ohkh. 4to TaK)Ke 
orpaHMMMsaeT npMMeHeHHe aroro cnoco6a. 

HanConeo 6mi2KHM k sananneMOMy 
naJweTCfl cnooo6 [4], Bbt6paHHbt(t aa npoTOTwn, 
Mcno/ibsyeMbiM b "BbiMHcntiTenbHOM ycrpcniGTBe 
Ann npomo3MpOBaHMfl noroAbf. no arowiy 
cnoco6y HSMepeHMe TeMnepaTypw 

OTHOCHTenbHOit BJta}KHOCTH M AaBilSHMn 

npOBOAHT OAHH pas B cyTKH, HanpMMep. b 12 
MaooB B AOHb oociaBneHHn npornoaa h b 
npeAbU^ytMH^f A^Hb H cpaBHMB2uoT no KpHTepMIO 
"PaBHo" c aHanoniMHbiMM AaHHbiMH, 
nonyMeHHbiMM na Qswo^smii^Pi MeTeocraHUMH 3a 
50-100 neT Ha6n>0AeHiiv^. AaHHbie 
nocnoAOBaTenbHo KsaHTyioT c umroM 1, 2. 4, 8, 
16 M nonepeMBHHO cpaeHHsaKn nonapno oo 
CABMroM na qahh A^Hb ao AOCTH}KeHkifl KpHTepun 
•paBHo* npM 3TOM Apo5Hbie nacTM cfT6pacb)Ba»0T. 

RpH AOCTVDReHMM KpWTepMfl "PaBHO" K HBilAeHHOfl 

nape AHeft AoGaanniOT TpeTMft h 6epyT ero b 
KaqecTBe npomosa, b ipoAxe AHe$i nepBbiA 
oT6pacbfBaK>T. no ocTaBuiHMCfl AByM naxQAflr 
TpeTHji AeHb M Tax ao cocTaBJieHMfl npoTHOsa ao 
KOHLia Texyu^ero KaneHAapHono Mecni^a. 

HeAocraTxaMH npoTOTHna nannercn HMSKan 
TOHHocTb npomoaa, odycnoeneHHan tom, tto 
TeKyu^e HaMepeHwn npoBCtonr TonbKO 0A)^h pas 
B cyTKM. OryneHHaToe KBanTosaHwe CHM)Ka©T 
TOMHOCTb crr6opa ananora. 

LJenb MsodpeTeHwn - onrviMnaauMn 
npocTpaHCTBeHHO-epeMeHHoro cooTHOuieHMn 
H3Mepfl8Mbix napaMOTpoB h yBe/iVNeHHe 
BpeMeHHoA oocTaB/inK)ii;e{t 

CyUfHOCTb H306peTeHMfl B TOM, HTO npOBCAnT 

TeKyuvHS MeTeoponoTMHecKMe iisMepeHMn c 
nepMOAOM, paBHbiM nepnoay npomosa. 
onpeAennioT no 3Thm MSMOpeHMnM ananor B 
pnAy MHoroneTHMX AaHHbix MereoponorM^ecKMX 
Hai6/iKv;eHHjt m cocraannKiT npomos noroAbi no 
BbiQpaHHOMy aHanory. nyTBM npeAcraBneHHfl 
npocrpaHCTBa TOMKoft MeTeoponorvmecKOft ceTVi, 
a BpeMeHHOi^ cocraBnniOLAeA p^woM 
MHoroneTHMx ASHHbtx MBTeopononiMecKiix 
Ha6nK)AftHMj^. TeKymwe HdMepeHMn npoacvinr 
nyreM udMepeHnn icaJKAbte Tpn Maca 
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TeMneparypbi b rp^cax KerbBMHa, 
aTMOo4)ef>Horo AasneHiifl m oTHOCHTenbHo(i 
Bna)KHCxrrM B03;nyxa, utdMepeHHbie SHaMOHMR 
BomiMMH sanMCbiBaioT b bhao ctpokm no 12 
CMMBonoB Ha Ka>KAbivt 3aMep. cocTaBHAKyr m 
sanMCbiaaioT sa BoceMb saMOpoB crpoKy vis 96 
CMMBonoB. fXanee nocneAOsarenbHO 
cpaBHUsaiCT ary crpoKy co crpoKaMM SHaMeHHi^ 
BenHMMH 6a3bi AaHHboc. KOTOpyio npeACTaB/mtOT 
aHanoniMHbiM o6pa30M b svipfi crpoK na 96 
CMMBonoB, TAB Ka^KObiM Ka/iBHAapHbiM cyncax 
cooTBeTCTByeT cboa crpoKa. Ecnvi 
T07KaecTBeHHa5) cTpoKa B 6a3e AaHHboc He 
Hav^eHa, to cpaBKMsaeMbie crpoxn KsaHTyioT 
nyTeM men&wsi Hai^exio mx SHdMeHiiA Hd Miicna 
OT AByx AO n c uianoM 1. nonepeMenHo c 
yKaaaHHbiM cpasHBHiieM crpoK ao Haxo)KAeHHA b 
6a3e AaHHboc nocne yKasaHHoro pienemfi 
Toig^tecTBeHHOvi crpoioi; cooTBeTCTByiouiyio &\h 
HcxoAHyio, AO ynoMAHyroro AOfieHH», crpoicy hs 
Sasbi AaHHboc npMHViMatoT sa cxTpoKy^ana/ior; 
cneAyiou^K) 3a HeA crpoicy 6a3bi AaHHboc 6epyT 
3a nepBoe sHaMeHne cyroMHoro npomosa. 

CfMIKC^pyiOT OrO, C4>aBHM6aK)T OnHC^aHHblM Bbiuie 

o6pa30M c 6330A AaHKbuc, npH 3Tc»m Haf^AeHHyio 
crrpoKy b 6a3e AdHHbDC nponyocaKsr, h 
Bbiiuecxivic^aHHbiM o6p330M onpoAejinioT Ann nee 
CTpoKy-aHanor, Koropyio 6epyT 3a BTopoe 
SHaMBHMe cfTWHoro nporHosa, ctHiKCHpyioT 
MHTepBa/i M3MeHeHMfl npoTHOSMpyeMboc 
napaMQTpoB. sareu no BTopoMy 3HaMeHkiK) 
cyroMHoro npomc^ nyreM CAAeu^eHvtn Ha oAny 
crrpOKy 6a3bi mhh Ha oahh cynai anepeA, 
onpeAennioT nepBoe s^^MCHHe npomosa Ha 
BTopbie c:yTKii, ctmRCMpyrar ero, cpaBHMBaKTT c 
6a30vi A^HbDC, npki aTOM HafiAeHHyio crpoKy b 
6a3e AaHHbix nponycscaioT m Bbtujeoniic:aHHbiM 
o6pa3CM onpeAanmoT c^rpoKy-aHanor, tcoTopyio 
6BpyT 3a BTopoe SHaMaHne i^x^rHOsa na BTopbie 

C^TKM, (f^HKCHpyiOT MHTepBaJI M3MeHeHI1fl 

nporH03HpyeMbD( napaMerpos, sareM no 
BTOpoMy SHaMBHUio Hpomosa Ha BTopbie cyncM 
nyreM cavfetAeHun na oAHy crrpoKy 6a3bi m/im Ha 
OAHM cyrKM BnepeA onpeAenniOT nepBOe 
3HaMeHMe npomosa na c/ieAyfouuio cynoi. 
<|>MKctipy(0T ero. Taioie onepai;MM Bbi6opa 
ananora, cABHra na oahm cyrioi s 6330 AaHHbOc 
M c^MKcaqMH npomosvipyeMbDC napaMarpos 
MHoroKparHO noBrc^>«iaT ao AOcrrvwceHMsi cpoKa 
3a6naroBpeMeHH0cmi npcx>i03a. N - np^enbHbii^ 
no»ca3arenb tomhoctm npomosa, pacnonoMceH b 
MKiepBane 30 < n < 60. PaAwyc AeitereMfl 
MereocraHLtHM paBen nonoBMHe paccT05iHHfl 
Me»(Ay AByM5) 6nM>KaAujMMH Merecxn'aHLtHnMvi. 

Cno(xi6 npoTHosa noraAbi ociyi^ecTB/inercn 
cnep^Km^ c}6pa30M. 

MsuepeHHbie b Honb MaooB, rpii Maca, tuecrb 
MacoB, Aassrrb Macx>B, ABSH^nMarb MacoB, 
^flrHQA^aTb MacoD, BOceMH^AMa^b MacoB ki 
AB^AMarb OAHH Mac 3HaMeHMn reMneparypbi c 
AecmuMH AonflMM b rp^yc^ Kenbaiina 
cocraBmnotAMe Merbipe cHMBona, AaaneHHe b 
reKTonacKamoc c AecpruMM AonnvH 
cocraBmuoLAee nflTb cmmbohob m. HaxoHei^^ 
OTHcxairanbHafl Bfia;KHCxm> - TpM cMMBona, 
sanMCbiBaior b bma^ crpoKM no ABeHaAi^arb 
CMMBonoB Ha Ka>KAbi^ saMep. Tbkmm o6pa30M, 
ABeH^HaTii (»4MBonoB, nonyMBHHboc 3a Bocei^b 
3aMepoB, cocraanfifor n 3anvKa>iBaKrr crpoxy H3 
96 CMMBonoB (6a(iT0B). AHanorvtHHbiM o^30m b 
BMAB cTpoK H3 96 6ai^roB npeAcrraBnfiercn 6a3a 
AaHHbDc, TAe raiCHce KeoKpjtAM KaneHAapHbiM 
cyTKBM cxxyrBercTByer cboa crpoKa. 

noMC^ ananora ocyLAecrBnjvercn 
nocnoAOBarenbHbiM c^pasneHvieM aroj^ crpoKH co 
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crpoKaMH 3HaMeHHA BennmiH 6d3bi AaHHboc, 
KOTopyto npeAcraansDor aHanomnnbiM o6pa30M 
B BHAe crrpoK m 96 cHMBonos, tab xaxo^biM 
KaneHAapHbiM cyrxax oooTBerarByer cBon 
crpoKa. Ecnw ro)KAecTBeHHafl crpoKa b Sase 
ASHHboc He Haf^AeHa. ro cpasHHBaeMbre cTpoKM 
KBaHryiOT nyreM AanewMfl Hatteno wx sna^eHMfl 
Ha MMc/ia or AByx ao n c uuaroM 1. HonepeMeHHO 
c yicaaaHHbiM c^BneHHeM crpoic ao Haxo}icAeHMn 
B 6a3e AaHHbDC rKx:ne yKasaHHoro A^neHMn 
ro)KAecrBeHHC5J^ crpoKM; cxjorBercTSytoiAyK) eft 
MCXQAHyK), AO ynoMflHyroro A©neHHn, crpoKy m 
6a3bi AaHHbDC npMHMMaioT sa orpoKy-aHanor; 
cniAyK)iAyK) 3a hbh crpoxy 6a3bi AanHux 6epyr 
dft fiapBoe 3HaMeHHe cyroMHoro npomosa. 
ct»iKCHpyior ero, sanncbiBafl b nepayto KonoHxy 
ra6nHL^ npornoaa. HepBoe sHaMenwe cyroHHoro 
npoTHOda cpasHUBator oPHcanHbiM Bbnue 

06pa30M C 63301) AaHHbDC, npH 3T0M HaAAeHHyK) 
crpoxy B 6a3e Aannboc nponycxaioT, m 
0fatuiec3nvt(^HHbiM o6pa30M onpOAennior Ann nee 
crpoxy-aHanor, Koropy»o 6epyr sa eropoe 
SHaMenne cyroMHoro npomosa. sannc^biBaiOT bo 
BTOpyio KonoHxy ra6nt4i4bf. Tbkmm o6pa30M 
c|»iKctipyiOT HHTepaan MSMeHeHiin 
nporH03i4pyeMbix napaMerpoa na Boceh/ib 
c:p0K0B. 3areM no BTopoMy SHa^eHHK) cyroHHoro 
npomosa nyreM CMeu;eHMn Ha cAny trrpoxy 6Q3bJ 
Mnn Ha qahm cyrxM anepeA. onpeAennior nepaoe 
SHa^eHMe npomosa Ha eropbte cyrxii, 
ct»iKoipyior ero, cpaaHMBator c 6330^1 AaHHboc, 
npM 3T0M Hai^eHHyK) cnrpoxy b 6a3e AaHHbOc 
nponyctcaior 11 BbiiueonMc;aHHbiM o6pa30M 
onpeAennxyr crpoKy-aHanor, xoropyio Gepyr sa 
ercTpoe dHaseHkie npcTTHOsa Ha sropbie cyrxM, 
(tmKCMpyKXT HHTepBan MSMeHeHun 
npcTTHosMpyeMboc napaMerpoB, sareM no 
BropoMy 3HaMeHHio npornosa Ha aropbie cyricH 
nyreM cMei^enMn na oAny crpoxy 6a3bi )/\m na 
OAHM cyrKM BnepeA onpeAen$iK)T nepBoe 
SHaMemie npoTHoaa Ha cneAyxHAiie cyrxn, 
cImKoipyior ero, raioie onepai^HH Bbf6opa 
aHanora, cAsnra Ha oahh cyrxM b 633e Aannboc 
H cJ:>iiKc;aL^H npomosMpyeMboc napauerpoB 
MHoroKparHo noeropntor ao AoonoxeHMn cpoKa 
3a6naroBpeMeHKOcrrM npomosa (10 Aneft. 2 
HeAenn, Mecni;, cesoH), n - npeAenbHbtA 
ncsxasarenb roMHcxyrw npcxwaa, p3cno/x»KeHHbiA 
B HHrepeane 30 < n < 60, npw 3tom rexyiAMe 
MereoponorH4ecKMe nsM^Hun npOBOAnr b 
npeAenax paA^yc^a AeAcrrBMn MerecxxraHi^iiti, 
KOTOpbii) npHHHMator pasHbiM nonoBMHe 
paccro5iHMfl Me^xAy 6nH}Ka()ui»4MM 
MereocraHLtHfiMii. 

npaxTviMec^KM HaxoxvieHwie roJKAecrBeHHO^ 
crpoKM B 6a3e AaHHboc peanMsyercfl KpaRne 
peAKO Hmt Boo6iAe ne peanMsyercn. EcnM arror 
xpurepHi^ peanM3yeTc^ ro OMOHb eonbuian 
BepoflTHocTb roro. mo OAHa m ra )Ke crpora 
oujii6oMHo 3anMc;aHa ABaxcAM, Ann rroro nepeA 
c^BHeHHeM crrpoKM KBaHrytor c uiarou eAMHMLfa, 
Hro Aocninaerc:^ nyreM a^^^ha Hat;eno hx 
sHa^eHHf) Ha MMcna or AByx ap n (npM aroM 
Apo6Hbie Mdcm oT6pacbiBai0rc;fl» a L^enbte 
c:paBHMBafOTcn). 

rioKasarenb MHrepeana SHaMeHHf) "n" 
nonyMBH aiccnepHMeHranbHbiM nyreM npM 
cxscraBneHHM npomoaoB nctfOAu no AaHHOMy 
cxxQcddy. B peaynbrare npoaeAenHbOC 
MocneAOBaHMft ycraHoaneHo. mo HavmyMiuan 
onpaBAbJBaeMcx^Tb npomosoa npM n = 30, a npM 
n = 60 M 6o;iee romnocrb npornosa CHtfixaercn. 
npMBeAOHHbie pesynbrarbt nonyseHbi Ha 6a3ax 
AaHHboc 3a nepncA c 1966 no 1983 (1985) rr. 

PP5\ onrnManbHOft aKcnnyarai^H 
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